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Inmunología de In oncocercosis (1). Asocinción 


. entre nntiginemia y ausencia de reacciones 


cutáneas de hipersensibilidad retardada 


En veintinueve individuos (27 de ellos, Yanomani Ame- 
rindians) seleccionados al azar de entre una población de 
428 pacientes afectos de oncocercosis, residentes en zonas 
endémicas de Venezucla, se investigó la presencia de antl- 
genos circulantes de Onchocerca volvulus mediante una 
prueba de radioinmunodifusión (RIPEGA), utilizando inmu- 
noglobulinas de conejo específicas contra un extracto anti- 
génico de O. volvulus marcadas con "I. Dicho extracto 
que se obtuvo por digestión con colagenasa de los parási- 
tos procedentes de nódulos subcutáneos fue absorbido con 
un antisuero de caballo antiproteínas humanas para elimi- 
nar las posibles proteínas del huésped. Los antisucros obte- 
nidos (a partir de 6 conejos) eran capaces de reconocer 
14-16 componentes antigénicos del parásito y 1-2 com- 
ponentes séricos humanos: estas reactividades contra 
componentes del huésped fueron eliminadas por absor- 
ción de la fracción aislada de inmunoglobulinas (Ig anti-O. 
voluulus) con suero humano normal. Con este preparado de 
Ig anti-O. volvulus se identificaban 1-2 bandas de precipita- 
ción (por doble inmunodifusión) en los sueros de pacientes 
con oncocercosis, siendo elegida para sudmarcaje con "5I y 
posterior uso en el RIPEGA, aquella fracción de Ig anti-O. 
volvulus que ofrecía bandas de precipitación con un mayor 
nümero de sueros. 

El 63 % de los pacientes del grupo de Yanomani Amerin- 
dians residentes en las zonas endémicas, presentaban antl- 
genos circulantes. Se halló además que la antiginemia esta- 
ba significativamente correlacionada con la negatividad de 
las pruebas cutáneas de hipersensibilidad retardada frente 
a un extracto soluble de O, volvulus: sólo un 10 % de los pa- 
cientes con antígeno circulante, mostraban reacciones cutá- 
neas positivas de hipersensibilidad retardada (HR), frente a 
un 63 % de pacientes sin antiginemia con reacciones cutá- 
neas HR positivas. Es posible que exista una correla- 
-ión entre microfilariodermia y antiginemia ya que los 
únicos 3 individuos, cuyas biopsias cutáneas no revelaban 
la presencia de microfilarias mostraron resultados negati- 
vos en la prueba de RIPEGA, mientras que el 70,8 % de los 
que presentaban microfilarias en la piel daban resultados 
20sitivos. No existió correlación entre el nivel de antigine- 
mia y la presencia de anticuerpos anti-O. volvulus. 


Correspondencia: L. Yarzabal. Inmunología Clínica, Apartado 
30647 Correos de Sabana Grande. Caracas. Venezuela. 
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This study considers the presence of detectable circulating 
antigens in patients with onchocerciasis and its relation- 
ship to cutaneous hypersensitivity. Twenty-nine individuals 
were randomly selected from a population of 428 living in 
an endemic zone of onchocerciasis in Venezuela; 27 of the- 
se were Yanomami Amerindians. 

Polyvalent rabbit antisera were raised using a preparation 
of Onchocerca volvulus made by homogenizing worms ex- 
tracted by collagenase digestion from nodules; this prepara- 
tion was absorbed with an antihuman antiserum to remove 
host protein. This antisera were found to recognize 14-16 
parasite-derived antigenic components and 1-2 human com- 
ponents; these antihuman reactivities were removed by ab- 
sorption with normal human sera. Antisera, raised against 
the insoluble fraction of the parasite extract produced 1-2 
precipitation bands in 6 to 15 onchocerciasis sera tested. 
Using these sera with a radioimmunodiffusion assay (RIPE- 
GA), it was found that 63 % of the Yanomami group living 
in the endemic zone carried circulating antigen (antigenae- 
mia). The presence of antigen in the circulation was found 
to be associated with negative delayed hypersensitivity 
reactions as measured by an intradermal test with a crude 
soluble extract of O. voluulus. Only 10% of the patients 
with circulating antigen, gave positive delayed skin respon- 
ses compared with 63 % of those without circulating anti- 
gen. There was no correlation between the antigenaemia 
level and the level of specific anti O. volvulus antibodies. A 
possible correlation between microfilarial skin load and an- 
tigenaemia may exist since the three individuals without mi- 
crofilariae in the skin gave negative results in RIPEGA test 


while 70,8 % of those with microfialarodermia gave positive 
results. 


INTRODUCTION 


Two distinct clinical types have been identified in 
onchocerciasis: localized infection in which lesions 
are limited to one limb accompanied with a low num- 
ber of microfilariae in the skin', and generalized 
infections which present multiple cutaneous, subcuta- 


neous and ocular lesions associated with elevated pa- 
rasite loads?. 
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From the immunological point of view it has been 
observed that in the localized form, immediate and 
delayed hypersensitivity reactions are manifested in 
vivo against antigenic extracts of Onchocerca volvu- 
lus, while in the generalized form the T cell-mediated 
immunological response is depressed in a high per- 
centage of cases? ^, 

Burtlett et al, postulated that this immune depres- 
sion may be due to the action of antiparasite antibo- 
dies, suppressor cells or substances of parasite ori- 
gin. Ouaissi ct al, and Des Moutis ct al*^, have 
demonstrated circulating antigens in onchocerciasis 
In the present study, we report preliminary results 
which show an association between the presence of 
circulating antigens and suppression of delayed cuta- 
neous hypersensitivity in onchocerciasis patients. 


MATERIAL AND METHODS 


Human sera 


Included in this study were 29 scra selected randomly from 
428 specimens collected between May and November 1981, 
from the Yanomami Amerindian and North American com- 
munities in Parima B, Venezuela (02°55'N, 64^14'W; altitu- 
de 950 m above sea-level), the composition of the group 
being 27 Yanomami and 2 resident north americans; sera 
from 17 curopeans living in arcas free from onchocerciasis 
were used as controls. Samples of blood were collected 
by venipuncture. Coagulation and retraction was at am- 
bient temperature for 6-18 hours. The sera were filtered 
through Millipore membranes of 5 jtm pore-size, aliquoted, 
maintained at 4? C for 1-3 days and then stored at -20° C 
until use.. 


Preparation of antigen 
from O. volvulus 


Antigenic extracts were prepared from O. volvulus for use 
in intradermal tests and in the preparation of polyvalent im- 
munosera for radioimmunoassays. Adult filariac were isola- 
ted from subcutaneous nodules removed surgically from 
Yanomami in the Sierra Parima. The nodules were submer- 
ged immediately after removal in liquid nitrogen and stored 
at -196°C until use. Nodules were thawed for the prepara- 
tion of antigen and then washed three times at ambient 
temperature in physiological saline containing 200 units/ml 
of penicillin and 200 pg/ml of streptomycin. They were 
then placed in flasks of 125 ml capacity containing 20 ml of 
sterile medium 199, pil 7.2, with 200 units/ml penicillin 
and 200 pg/ml streptomycin and 4 mg/ml collagenase (Sig- 
ma type IV, 125 units/mg) and incubated at 37° C with gen- 
tle agitation (30 rpm). The medium was changed every 
12 hours until complete digestion of host tissue was achie- 
ved. The free worms were washed 6 times in physiological 
saline and extracted overnight at 4? C in 1:1000 saline solu- 
tion and then homogenized at 4? C. The homogenate was 
passed 4 times through a hydraulic press (Wabash, 6.000- 
8.000 psi) at 4? C and centrifuged at 3.500 g for 1 hour at 
4^ C. The supernatant and the pellet were dialyzed separa- 
tely against 3 changes of 500 volumes of distilled water at 
4° C and then lyophylized. Before use the fractions were re- 
suspended in physiological saline and sonicated for 4 pe- 
riods of 20 seconds at maximum power (Niveau ultrasoni- 
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cator) and then absorbed with horse antihuman antiserum 
to remove any remaining host proteins’. 


Preparation of polyvalent 
nnti-O. voluulus antisera 


These were prepared according to Vaitukaitis et al^, Six 
adult rabbits were immunized, 2 with the absorbed superna- 
tant preparation, 2 with the absorbed sediment preparation 
and 2 with a mixture of equal parts of the two preparations. 
Each animal, received an injection of 2 mg of material 
in Iml of physiological saline emulsificd with 1 ml. of 
Freund's complete adjuvant. Samples of blood were collec- 
ted at 10,20 and 30 days following injection and the immu- 
noglobulin fraction separated from the serum by ammo- 
nium sulphate precipitation?. This was then purified further 
by immunoabsorption with normal human serum. 


Testing and labelling of polyvalent 
anti-O. volvulus antisera 


Aliquots of each of the purified immunoglobulin prepara- 
tions were lyophilized for testing with double immunodiffu- 
sion in agar!” against normal human sera and 15 sera from 
onchocerciasis patients. Those immunoglobulin prepara- 
tions producing bands against the greatest number of on- 


chocerciasis sera were labelled with '?5 | by the chloromine 
T method!!, 


Radioimmunoprecipitation with 
polyethylenglycol (RIPEGA) 


The method of Santoro ct al!? was used. The concentra- 
tion of polyethylenglycol (PEG) required to precipitate only 
immune complexes (596) was determined previously. For 
the test 0.2 ml of polyclonal antibodies labelled with !?*I 
(30.000 cpm) was added to 0.2 ml of serum from each pa- 
tient diluted previously 1:5 in borate buffer (0.1 M, pH 8.4). 
After 2 hours incubation at 37? C and 6 hours at ambient 
temperature, the circulating antigen and labelled antibody 
complexes were precipitated with 5% PEG. Each test was 
made in triplicate and the results are expressed as the per- 
centage of PL labelled anti-O. volvulus polyclonal antibo- 
dics precipitated in relation to the radioactivity bound to 
proteins precipitated with 20 % trichloroacetic acid. 


Investigation of cutaneous 
reactivity 


After the collection of a sample of blood, each onchocer- 
ciasis patient was given 4 intradermal injections of 0.1 ml 
of each of the following: a) a crude soluble extract of O. vol- 
vulus from the Sierra Parima at 40 pg/ml (preparation A); 
b) the same extract at a concentration of 20 pg/ml (prepa- 
ration B): ca crude, soluble extract of Ascaris suum at 
20 pg/ml (preparation C), and d) phenol saline solution 
used as the solvent for the antigen preparations. Measure- 
ments of cutancous reactions were made at 15-30 minutes 
(immediate hypersensitivity) and at 48 hours (delayed hy- 
persensitivity). The areas of immediate reactions were re- 
corded on graph paper and were considered as being positi- 
ve, when the papular arca was equal to or greater than 
twice the area of the reaction against phenol saline solu- 
tion. The size of delayed reactions was measured by taking 
the perpendicular diameters of the area of induration and 
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TABLE | 


Antigenacmia Number of patients 


Correlation between antigenaemia and delayed cutaneous hypersensitivity 


O. volvulus (40 ug/ml) 


Delayed cutancous hypersensitivity against 


A. suum 


5 (63 %) 
1 (10 %) 


those with average diameter of greater than 5 mm were 
considered as being positive reactions. 


ELISA tests 


The presence and concentration of circulating anti-O, 
volvulus antibodies, was determined by the enzyme-linked 
immunosorbent assay (ELISA) as described by Yarzábal ct 
al. Soluble O. volvulus antigen at 15 pg/ml was used in 
the tests and 25 of the 27 sera from the Yanomami subpo- 
pulation were assayed. 


^^ 


RESULTS 


Charncteristics of the nnti-O, volvulua 
polyvalent antisera 


Immunological analysis of the antisera obtained by 
immunization of rabbits against extracts of O. volvu- 
Its revealed antibodies against 14-16 parasite immu- 
nogens and 1-2 components of normal human serum; 
the latter were removed by absorption with human se- 
rum. The antisera raised against the absorbed sedi- 
ment preparations produced 1-2 precipitation bands 
against 6 out of 15 onchocerciasis sera, and were 
subsequently labelled and used in this study. The an- 
tisera against the mixture of sediment and superna- 
tant reacted with only 3 of the sera and those against 
the supernatant produced no precipitation bands. 


Prevalence of antigenaemia 


To establish the limits of significance of the results 
obtained from radioimmuno-precipitation with PEG 
the results from the control group were analyzed. 
This group consisted of 17 europeans and gave a 
mean value of 7.9 + 1.9%. Reactions greater than 
11.7 % (the mean plus two standard deviations) were 
thus considered as being positive. 

The group of patients produced results varying 
between 8.0% and 23.2% (mean value=14.2 + 


TABLE II 


Correlation between antigennemia 
and microfilarodermia 

With 
microfilarodermia 
* (n) Antigenaemia 


(% + SD) 


(24) 14.93 + 4.56 


* (n): Number of patients. 


Without 
microfilarodermia 
* (n) Antigenacmia 

(% + SD) 


(3) 8.53 + 0.72 
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3(37%) — 205X (75) 
9 (90 %) 0 (0 %) 10 (100 %) 


4.7 %) with all of the positive results being in the Ya- 
nomami subgroup. In the Yanomami subgroup 17 of 
the 27 sera gave RIPEGA reading greater than 
11.7% which is equivalent to a prevalence of antige- 
naemia of 63.0% of the population. No difference 
was evident between the sexes with 4 of 6 women 
(66.7 %) and 13 of 21 men (61.9 %) producing positi- 
ve results. All of the 17 control subjects and the 2 


north americans included in the study produced nega- 
tive results. 


Correlations between antigenaemia 
and cutaneous reactivity 


Of the 29 individuals resident in the hyperendemic 
area from whom serum was collected, 28 were tested 
for cutaneous reactivity to antigen preparations from 
O. volvulus and A. suum. In 18 of these individuals 
readings were taken at both 15-30 minutes and at 48 
hours while only immediate reactions could be mea- 
sured in the other 10. 

All of the 18 patients gave positive immediate reac- 
tions against both antigens, 33% showed delayed- 
type hypersensitivity against O. volvulus antigen and 
only 25% exhibited delayed cutaneous reaction 
against A. sunm antigen. When a comparison was 
made between the delayed cutaneous reaction and 
the level of antigenaemia it was observed that only 
10% of the patients with circulating antigen produ- 
ced a positive response to O. volvulus antigen in con- 
trast to 63% of those without circulating antigen (ta- 
blel) This difference was significant (x? = 28.61; 
p « 0.001). 


Correlation between antigenaemia 
and the microfilarial load 
in the skin 


An examination of the clinical history of the 29 re- 
sidents in the hyperendemic area revealed that 25 
(86.2 %) had microfilariae in biopsies of skin with a 
mean density ranging from 3.6 to 1055.3 mí/mg of 
skin and an average level of 36.0. In the Yanomami 
subgroup there were 24 positive (88.9 %) with a mean 
density of 36.0 mf/mg o skin. One north american pro- 
duced a positive results with 3.6 mí/mg of skin. In a 
comparison between the level of antigenaemia and the 
presence of microfilarodermia in the Yanomami sub- 
group it was seen that the three individuals without mf 
in the skin gave negative results in RIPEGA (table II) 
where as 70.8 % of those carrying mf gave positive re- 
sults with an average level of antigenaemia of 14.9 %. 
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TABLE III Correlation between antigenaemia and anti-O. volvulus antibodies 


Number 


Antigenaemia À 
Migenacmia alipatients 


Min-max 


Correlation between antigenaemia 
nd the presence of anti-O. volvulus 
intibodies 


Of the 27 sera collected from the Yanomami 25 
were examined by ELISA for the presence of anti-O. 
olvulus antibodies. All gave positive results with ti- 
-res between 1:800 and 1:25.600. No significant co- 
rrelation could be detected by an analysis of variance 
“etwcen the titre of antibody and the level of antige- 
aemia (table 111). " 


DISCUSSION 


The preliminary results presented in this communi- 
-ation demonstrate that the depression of delnyed 
cutaneous hypersensitivity observed in Yanomami 
^merindians infected with O. volvulus is associated 
‘ith the presence of circulating parasite antigen. The 
utteraction of those substances with populations of 
host immunocompetent cells could explain the altera- 
‘on of the T-lymphocyte mediated response detected 

| generalized forms of onchocerciasis. Pérez-Rojas 
et al", studying the same indigenous group of the 
Sierra Parima as in the present study observed an in- 

ibitory effect of onchocerciasis serum on the capaci- 

7 of normal lymphocytes to proliferate in culture in 
response to mitogens or alloantigens. Haque et al'5, 
have demonstrated that the serum of patients suffe: 

ng from generalized from of onchocerciasis con- 

{ins factors capable of inhibiting the reactivity of 
mouse spleen cells or normal human lymphocytes 
against T and B mitogens. 

Parasite products with similar activity have been 
.escribed by Capron et al'5, and Dessaint et al", in 
culture fluids of Schistosoma mansoni and by other 

tthors in soluble extracts of Trypanosoma gambicn- 

hand Trichinella spiralis. Circulating onchocercal 
antigens have recently been demonstrated by Ouiais- 
si, et al'* and des Moutis et al'5, in human onchocer- 
asis. Such substances could act by suppressing the 
inction of T and B subpopulations as seems to be 
the case with antigens of S. mansoni'® or perhaps 
through lymphocytotoxic mechanisms as occur with 

«tracts of T. spiralis. 

On the other hand, O. volvulus antigens could exer- 
cise their depressive effect on the T-response in asso- 
ciation with the corresponding circulating antibodies 

|! the form of circulating immune-complexes (CIC). 

uch complexes have been observed in onchocercia- 
sis patients”! Steward et al, and are capable of 


? 


.75 10. 1:3200-1:12800 
75 1:800-1:25600 


Results from ELISA 


Standard 
desviation 


3334 


1:5440 


blocking at central and peripheral levels the cellular 
arm of the immune-response”*?. This blocking effect 
of CIC has been demonstrated by our group in para- 
coccidioidomycosis, a fungal infection which also 
produce a depression of delayed cutaneous hypersen- 


sitivity?*-?7, 

In onchocerciasi, as in paracoccidioidomycosis, pa- 
rasite antigens alone or in association with antibo- 
dies could reduce cellular immunity through a blo- 
cking of the surfase receptors of T-lymphocytes or by 


the stimulation of a T-suppressor population. 
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